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Fig. 33.15 Mode of rib deformation as a beam on an elastic foundation. 


The required slope is found by calculating dy/dx from Eq. (33.21g) and making 
x = 0. This gives 


2M r /? 3 (cosh fdL sinh fdL — cos f3L sin f3L) 
R K( cosh 2 fdL — cos 2 (3L) 

where 


(33.21h) 
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(33.21i) 


Eliminating K with the aid of Eq. (33.21i) and introducing an auxiliary dimensional 
function characterizing the above beam on elastic foundation yields 


= m k <hp,l) 
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(33.21j) 


Here 


<KP,L) 


cosh (3L sinh f3L — cos (3L sin 0L 
2/?(cosh 2 f3L — cos 2 f3L) 


(33.22) 


To compute this value it is first necessary to calculate the parameter (3 from 
Eq. (33.21i), which contains term K, defined as the modulus of the elastic foun¬ 
dation. As the ribs are supported by the pipe wall, we can consider a slice of the 
pipe wall together with the rib as shown in Fig. 33.14. A partial view of the slice 
is shown in the figure as a dotted area for the sake of clarity. The complete cir¬ 
cumferential slice can then be represented by a mathematical model of a radially 
loaded circular ring as illustrated in Fig. 33.16. Radial load intensity q is shown 
in Figs. 33.14 and 33.16. For a slice of unit width load intensity, q is numerically 
equal to the load per linear inch of the rib acting upon the ring at N equidistant 


